We propose a novel protocol to build a maximally entangled state based on controlled-not (CNOT) gates. In particular, we give detailed steps to construct maximally entangled state for 4-, 5-, and 6-qubit systems. The advantage of our method is the simple algebraic structure which can be realized via current experimental technology.
Introduction
Entanglement is a key feature of quantum mechanical systems with wide applications to the field of quantum information theory. Multiqubit entangled states are regarded as a valuable resource for processing information. The class of quantum processes relying on entangled states include quantum state teleportation 1 , quantum error correction 2 , quantum key distribution (QKD) 3 .
A state has a large multipartite entanglement if its average bipartite entanglement is large.
Maximally multi-qubit entangled states (MMES) 4 are states whose entanglement is maximal for every (balanced) bipartition. It is proposed there that a MMES state in an n-qubit system must reach the maximal possible mixedness for each of its subsystems with   2 n qubits (  x takes the integer of x). Therefore, we can determine whether a state is a MMES by whether a quantity representing the purity averaged over some   2 n -qubit subsystems of the state, defined as the averaged subsystem purity of the state, reaches its minimum 4 . We can obtain the averaged subsystem purity for a state as
where 8 . In this paper, we present a method for constructing maximally entangled states, generated by CNOT gates. The advantage of our approach is the simple algebraic structure which can be realized via current experimental technology. 
Construct Maximally Multipartite Entangled State
In order to construct maximally four-qubit entangled state, we need to perform a set of CNOT gate on the prepared state.
Step 1 : First, we performs a CNOT gate on the two qubit 1and 4 with the qubit 1 as the controlling qubit. After this operation, the state of the four-qubit system becomes   
Step 2 : We performs a CNOT gate on the two qubit 4 and 2 with the qubit 4 as the controlling qubit.
After this operation, the state of the four-qubit system becomes   
Step 3 
Then the state of the four-qubit system becomes 
Step 4 :We performs Hadamard gate on the qubit 1, 2,3 the state of the four-qubit system becomes   
Step 1 : First, we performs a Hadamard gate on the qubit 1. After this operation, the state of the fivequbit system becomes     Step 2 : We performs a CNOT gate on the two qubit 2 and 3 with the qubit 3 as the controlling qubit.
After this operation, the state of the five-qubit system becomes
Step 3 : We performs a CNOT gate on the two qubit 1 and 5 with the qubit 1 as the controlling qubit.
After this operation, the state of the five-qubit system becomes Step 1 : First, we performs a CNOT gate on the two qubit 5 and 4 with the qubit 5 as the controlling qubit. After this operation, the state of the six-qubit system becomes 
Step 3 : We performs a CNOT gate on the two qubit 4 and 1 with the qubit 4 as the controlling qubit.
After this operation, the state of the six-qubit system becomes 
Step 4 : We performs CNOT gate on the two qubit 5 and 1 with the qubit 4 as the controlling qubit.
After this operation, the state of the six-qubit system becomes         
Then the state of the four-qubit system becomes
